ENVI RONVENTAL PROTECTI ON AGENCY

40 CFR Part 60

[ FRL- 5854- 5]

RI N- 2060- AE56
Proposed Revi sion of Standards of Performance for N trogen
Oxi de Em ssions From New Fossil-Fuel Fired Steam Generating
Units; Proposed Revisions to Reporting Requirenents for
St andards of Performance for New Fossil-Fuel Fired Steam
Cenerating Units
ACGENCY: Environnental Protection Agency (EPA).
ACTI ON:  Proposed revi sions.
SUMVARY: Pursuant to section 407(c) of the Clean Air Act,
the EPA has reviewed the em ssion standards for nitrogen
oxi des (NQ) contained in the standards of performance for
new el ectric utility steamgenerating units and industrial -
commercial -institutional steam generating units. This
docunent presents EPA's findings and proposes revisions to
t he existing NQ; standards.

The proposed changes to the existing standards for NO
em ssions reduce the nunerical NO  emssion limts for both
utility and industrial steamgenerating units to reflect the
performance of best denonstrated technol ogy. The proposal
al so changes the format of the revised NO,  em ssion limt
for electric utility steamgenerating units to an out put -

based format to pronote energy efficiency and pollution

preventi on.
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As a separate activity, EPA has al so reviewed the
quarterly sul fur dioxide, NO, and opacity em ssion

reporting requirenents of the utility and industrial steam

generating unit regulations contained in 40 CFR part 60,
subpart Da and Db. This docunent proposes to allow owners
or operators of affected facilities to neet the quarterly
reporting requirenments of both regul ati ons by nmeans of

el ectronic reporting, in lieu of submtting witten

conpl i ance reports.
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DATES: Coments. Conments on the proposed revisions nust
be received on or before (insert date 60 days from

publication date in the Federal Register) at the address

not ed bel ow.

Public Hearing. A public hearing wll be held, if

requested, to provide interested persons an opportunity for
oral presentations of data, views, or argunments concerning
the proposed revisions. |f anyone contacts the EPA

requesting to speak at a public hearing by (3 weeks after

proposal), a public hearing wll be held on (about 30 days

after proposal) beginning at 9:00 a.m The public hearing

is only for the oral presentations of comments with the EPA
asking clarifying questions. Persons interested in
attendi ng the hearing should call Ms. Donna Collins at (919)
541-5578 to verify that a hearing will occur.

Request to Speak at Hearing. Persons w shing to

present oral testinony nust contact EPA by (3 weeks after

proposal).

ADDRESSES: Interested parties may submt witten comments

(in duplicate if possible) to Public Docket No. A-92-71 at
the followi ng address: U S. Environnental Protection
Agency, Air and Radi ati on Docket and Information Center
(6102), 401 M Street, S.W, Washington, D.C. 20460. The
Agency requests that a separate copy also be sent to the

contact person listed below. The docket is |located at the
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above address in Room M 1500, Waterside Mall (ground floor),
and may be inspected from8:30 a.m to 4 p.m, Mnday
through Friday. Materials related to this rul enaking are
avai |l abl e upon request fromthe Air and Radi ati on Docket and
I nformation Center by calling (202) 260-7548 or 7549. The
FAX nunber for the Center is (202) 260-4400. A reasonable
fee may be charged for copying docket nmaterials.

Comrents and data al so may be submtted electronically
by sending electronic mail (e-mail) to: a-and-r-
docket @panui | . epa. gov. Electronic conments nust be
subnmitted as an ASCI| file avoiding the use of special
characters and any form of encryption. Comments and data
also will be accepted on disks in WordPerfect in 5.1 file
format or ASCII file format. Al coments and data in
el ectronic formmnust be identified by the docket nunber
A-92-71. No Confidential Business Information (CBI) should
be submtted through e-mail. Electronic coments on this
proposed rule may be filed online at many Federal Depository
Li brari es.

Public Hearing. |If a public hearing is held, it wll

be held at EPA's Ofice of Adm nistration Auditorium
Research Triangle Park, North Carolina. Persons wishing to
present oral testinony should notify Ms. Donna Col lins,

Conmbustion Goup (M>13), U S. Environnental Protection
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Agency, Research Triangle Park, North Carolina 27711,
t el ephone nunber (919) 541-5578, FAX nunber (919) 541-5450.

Techni cal Support Docunents. The technical support

docunents sunmari zing i nformati on gathered during the review

may be obtained fromthe docket; fromthe EPA |library (M

35), Research Triangle Park, North Carolina 27711, tel ephone

nunber (919) 541-2777, FAX nunber (919) 541-0804; or from

the National Technical Information Services, 5285 Port Royal

Road, Springfield, Virginia 22161, tel ephone nunber (703)

487-4650. Pl ease refer to “New Source Perfornmance

St andards, Subpart Da - Technical Support for Proposed

Revi sions to NO, Standard”, EPA-453/R-94-012 or “New Source

Performance Standards, Subpart Db - Technical Support for

Proposed Revi sions to NO, Standard”, EPA-453/R-95-012.
Docket. Docket No. A-92-71, containing supporting

i nformati on used in devel oping the proposed revisions, is

avai l abl e for public inspection and copying from8:30 a. m

to 12:00 p.m and 1:00 to 3:00 p.m, Mnday through Friday,

at EPA's Air Docket Section, Waterside Mall, Room 1500, 1st

Fl oor, 401 M Street, S.W, Wshington, D.C. 20460. A

reasonabl e fee may be changed for copying docket materials,

i ncludi ng printed paper versions of electronic conments

whi ch do not include any information clainmed as CBI

FOR FURTHER | NFORMATI ON CONTACT: For information concerning

specific aspects of this proposal, contact M. Janes
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Eddi nger, Conbustion G oup, Em ssion Standards Division (M>
13), U. S. Environnental Protection Agency, Research Triangle
Park, North Carolina 27711, tel ephone nunber (919) 541-5426.
SUPPLEMENTARY | NFORVATI ON:  The following outline is
provided to aid in locating information in this notice.
l. Backgr ound
. Proposed Revi si ons
I[11. Rationale for Proposed Revisions
A. Performance of NQ; Control Technol ogy
B. Control Technol ogy Costs
C. Regul atory Approach
D. Revised Standard for Utility Steam Generating
Units
E. Revised Standard for |ndustrial-Conmmercial -
Institutional Steam Generating Units

F. Alternate Standard for Consi deration

| V. Modi fication and Reconstruction Provision

V. Summary of Consi derations Made in Devel oping the Rule

VI . Summary of Cost, Environnental, Energy, and Econom c
| npact s

VII. Request for Conmments

VII1. Adm nistrative Requirenents

This notice is also avail able on the Technol ogy
Transfer Network (TTN), one of the EPA's electronic bulletin

boards. The TTN provides information and technol ogy
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exchange in various areas of air pollution control. The
service is free, except for the cost of a phone call. D al
(919) 541-5742 for up to a 14,400 bps nmodem The TIN s
al so accessible via the Internet at “ttnww.rtpnc. epa. gov.”
If nore information on the TTN is needed, call the HELP |ine
at (919) 541-5384.

|. Backaground

Title IV of the Clean Air Act (the Act), as amended in
1990, authorizes the EPA to establish an acid rain program
to reduce the adverse effects of acidic deposition on
natural resources, ecosystens, materials, visibility, and
public health. The principal sources of the acidic
conpounds are em ssions of sulfur dioxide (SO) and NOQ from
t he conbustion of fossil fuels. Section 407(c) of the Act
requires the EPA to revise standards of performance
previ ously promul gated under section 111 for NQ em ssions
fromfossil-fuel fired steamgenerating units, including
both electric utility and nonutility units. These revised
standards of performance are to reflect inprovenents in
met hods for the reduction of NOQ, em ssions.

The current standards for NO, em ssions fromfossil-
fuel fired steam generating units, which were pronul gated
under section 111 of the Act, are contained in the new
source performance standards (NSPS) for electric utility

steam generating units (40 CFR 60. 40a, subpart Da) and for
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i ndustrial -commercial-institutional steam generating units
(40 CFR 60. 40b, subpart Db).

The current NO, standards for new utility steam
generating units were pronul gated on June 11, 1979 (44 FR
33580). The NSPS apply to electric utility steam generating
units capable of firing nore than 73 negawatts (MWN (250
mllion Btu/hour) heat input of fossil fuel, for which
construction or nodification commenced after Septenber 18,
1978. The current NSPS al so apply to industri al
cogeneration facilities that sell nore than 25 MV of
el ectrical output and nore than one-third of their potenti al
out put capacity to any utility power distribution system
The current NO, standards for new electric utility steam
generating units are fuel-specific and were based on
conbustion nodification techniques. At the tinme the NSPS
was promnul gated, the nost effective conbustion nodification
techni ques for reducing NO, emssions fromutility steam
generating units were judged to be conbi nations of staged
conbustion [overfire air (OFA)], |ow excess air (LEA), and
reduced heat rel ease rate.

The NSPS for NQ; em ssions for industrial steam
generating units was pronul gated on Novenber 25, 1986 (51 FR
42768). The NSPS apply to industrial steamgenerating units
with a heat input capacity greater than 29 MNV (100 mllion

Bt u/ hour), for which construction, nodification, or
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reconstructi on commenced after June 19, 1984. The NO,
standards pronul gated for industrial steam generating units
are fuel- and boiler-specific and were based on the
performance of LEA and LEA-staged conbustion nodification
t echni ques.

1. Pr oposed Revi si ons

St andards of performance for new sources established
under section 111 of the Act are to reflect the application
of the best system of em ssion reduction which (taking into
consideration the cost of achieving such em ssion reduction,
any nonair quality health and environnental inpact and
energy requirenents) the Adm nistrator determ nes has been
adequately denonstrated. This level of control is commonly
referred to as best denonstrated technol ogy (BDT).

The proposed standards woul d revise the NQ, em ssion
limts for steamgenerating units in subpart Da (Electric
Uility Steam Generating Units) and subpart Db (Industrial -
Comrercial -l nstitutional Steam Generating Units). Only
those electric utility and industrial steamgenerating units
for which construction, nodification, or reconstruction is
comenced after (insert date of publication in Federal
Regi ster) would be affected by the proposed revisions.

The NQ, emission limt proposed in today' s notice for
subpart Da units is 170 nanogramnms per joule (ng/J) [1.35

| b/ megawat t - hour (MM)] net energy output regardl ess of fuel



10
type. For subpart Db units, the NO  emssion limt being
proposed is 87 ng/J (0.20 Ib/mllion Btu) heat input from
t he conbustion of any gaseous fuel, liquid fuel, or solid
fuel; however, for |ow heat release rate units firing
natural gas or distillate oil, the current NO, em ssion
[imt of 43 ng/J (0.10 Ib/mllion Btu) heat input is
unchanged.

Conpliance with the proposed NO, emssion limt is
determ ned on a 30-day rolling average basis, which is the
sanme requirenent as the one currently in subparts Da and Db.

The proposed revisions to the quarterly SO, NG, and
opacity reporting requirenents of subparts Da and Db woul d
allow el ectronic quarterly reports to be submtted in |lieu
of the witten reports currently required under sections
60. 49a and 60.49b. The electronic reporting option would be
avail able to any affected facility under subpart Da or Db,

i ncluding units presently regul ated under those subparts.
Each el ectronic quarterly report would be submtted no | ater
than 30 days after the end of the calendar quarter. The
format of the electronic report would be consistent wth the
el ectronic data reporting (EDR) format specified by the

Adm ni strat or under section 75.64(d) for use in the Title IV
Acid Rain Program Each el ectronic report would be
acconpani ed by a certification statenent fromthe owner or

operat or indicating whether conpliance with the applicable
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em ssion standards and m ni nrum data requi renents was
achi eved during the reporting period.

1. Rati onal e for Proposed Revi sions

A Per f ormance of NGO, Control Technol ogy

The control technol ogies that are commercially
avai l abl e for reduci ng NO, em ssions can be grouped into one
of two fundanentally different techniques: conbustion
control and flue gas treatnent. Generally, conbustion
controls reduce NGO, em ssions by suppressing NO, formation
during the conbustion process. Flue gas treatnent controls
are add-on controls that reduce NO, em ssions after
conmbusti on has occurred.

Combustion control techni ques generally enpl oyed on
wal | -fired pulverized coal (PC) fired units include | ow NOQ
burners (LNB) (i.e., burners that incorporate LEA and air
staging within the burner) or LNB with OFA. For
tangentially-fired PC units, conbustion control techniques
generally enployed include LNB (i.e., a | ow NO, configured
coal and air nozzle array and injection of a portion of the
conbustion air through air nozzl es above, but essentially
within the sane waterwall hole as the coal and air nozzle
array) or LNB with separated OFA (i.e., LNB with additional
air nozzl es above but outside the waterwall hole that
i ncludes the coal and air nozzle array). For control of

fluidized bed conbustion (FBC) and stoker steam generating
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units, air staging is the formof conbustion control
enpl oyed.

Anot her group of conbustion control techniques are
based on the use of clean fuels (i.e., natural gas).
Comrerci ally avail abl e gas-based control techni ques are
reburning and cofiring with coal or oil. In reburning,
natural gas is injected above the primry conbustion zone to
create a fuel-rich zone to reduce burner-generated NQ, to
nmol ecul ar nitrogen (N,) and water vapor. It is necessary to
add overfire air above the reburning zone to conplete
conbustion of the reburning fuel. Natural gas cofiring
consists of injecting and conbusting natural gas near or
concurrently with the main oil or coal fuel

Two comercially avail able flue gas treatnent
technol ogi es for reduci ng NO, em ssions fromfossil fuel-
fired steam generating units are selective noncatal ytic
reduction (SNCR) and sel ective catalytic reduction (SCR)
In SNCR, ammonia (NH;) or urea is injected into the flue gas
to reduce NO, to N, and water. The SCR utilizes injection
of NH; into the flue gas in the presence of a catalyst. The
catal yst pronotes reactions that convert NO,to N, and water
at higher renoval efficiencies and |ower flue gas
tenperatures than required for SNCR

Application of flue gas treatnent technol ogies on coal -

fired boilers in the United States (U. S.) has grown
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considerably during the past tw years. However, both SNCR
and SCR technol ogi es have been applied wdely to comercial -
scale gas- and oil-fired steamgenerating units. Both
t echnol ogi es have been applied to coal-fired steam
generating units outside the U S. The SCR technol ogy has
been i npl enented on coal -fired steam generating units in
Germany and Japan over the past 15 years and has achi eved
substantially reduced NOQ, em ssion levels. A recent EPA
report notes that there are 72 coal-fired plants (137 units)
in Germany, 28 coal-fired plants (40 units) in Japan, 9
coal -fired plants (29 units) in Italy, and 8 coal-fired
plants (10 units) in other European countries using SCR (See
EPA report, “Performance of SCR Technol ogy for NOQ Em ssions
at Coal-Fired Electric Utility Units in the United States
and Western Europe”).

The SCR technology is currently being applied on seven
coal -fired steam generating units in the U S. These
applications are described in Table 1

TABLE 1. FULL-SCALE SCR EXPERI ENCE ON COAL-FI RED UNITS I N

THE U. S.
Pl ant and Unit No. State Size (MA&) Year Online
Bi rchwood 1 VA 245 1996
Carney's Point 1 NJ 140 1994
Carney's Point 2 NJ 140 1994
| ndi ant own FL 370 1996
Logan 1 NJ 230 1994
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[verri mack 2 \H 320 1995 |
Istanton 2 FL 460 1996 |

The SNCR technol ogy has been applied in the U S to a
nunber of coal-fired utility and industrial steam generating
units. Each of these control technologies is discussed in
the technical support docunents.

The performance of conbustion controls applied to
subpart Da coal -fired steam generating units was eval uated
t hrough statistical anal yses of continuous em ssion
nonitoring (CEM data obtained from operators of
conventional and FBC electric utility steam generating
units. The objective of the anal yses was to assess |ong-
term NQ, emi ssion | evels that can be achi eved conti nuously
usi ng conbustion controls. For the data anal yses,

i ndi vi dual steam generating units were selected to represent
the primary coal types and furnace configurations (PC and
FBC) used in this source category. The procedures used to
sel ect individual steam generating units for statistical

anal yses, the statistical analyses that were perforned, and
the results of the statistical analyses for six sets of data
reflecting recent operating experience for subpart Da units
usi ng conbustion controls are described in the techni cal

support docunent for the subpart Da revision. The results
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i ndi cate that the achi evabl e NO, em ssions from each steam
generating unit are |lower than the current standard.?

The performance of conbustion controls applied to
stoker coal -fired steam generating units was not eval uated
using a detailed statistical analyses of CEM data. However,
| ong-term NO, em ssion data obtained fromfour subpart Da
stoker units wth conmbustion controls (i.e., air staging)
were typically between 0.48 and 0.53 Ib/mllion Btu heat
input. In stoker steam generating units, a m nimum anount
of undergrate air nust be used to provi de adequate m xi ng
and cooling. Since the use of air staging reduces
undergrate air flow, there may be a limt to the degree of
air staging used in stoker units and consequently to the NO,
reduction that can be achieved.

A statistical analysis of conmbustion controls applied
to gas- and oil-fired utility steam generating units was
al so not perfornmed since: (1) there are no known operating
subpart Da natural gas- or oil-fired utility units; (2)
there are pre-NSPS utility steam generating units burning
t hese fuels that have been retrofit with conbustion

controls, but long-term CEM data for these units were

It should be noted that CEM data submitted to EPA under 40
CFR part 75 were not avail able during the devel opnent of the
techni cal support docunent. However, a prelimnary exam nation
of these data shows that the average 30-day rolling NO  em ssion
rates were as low as 0.22 Ib/mllion Btu heat input from
conventional PC units applying only LNB
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unavail abl e during the devel opnent of the technical support
docunent.

The NQ; control performances of both flue gas treatnent
technol ogies (i.e., SNCR and SCR) were eval uated based on
short-termtest data fromretrofit installations and
permtted conditions for new units. Long-term CEM data were
used to evaluate SNCR for FBC boilers and SCR for pul verized
coal -fired units. The flue gas treatnent NQ; control
technology currently receiving the nost attention in the
US is SCR for conventional coal-fired utility steam
generating units.

Short-termtest results of SNCR applied to fossil-fuel
fired utility boilers were obtained on 2 conventional coal-
fired, 7 FBC, 2 oil-fired, and 10 gas-fired applications.

For the conventional coal-fired units, the NO reductions
varied from30 to 60 percent at full |oad, wth NGO, em ssion
levels fromO0.5 to 0.76 Ib/mllion Btu. These units were
originally uncontrolled pre-NSPS units. The NO, em ssions
fromthe seven FBC units ranged fromO0.03 to 0.1 Ib/mllion
Btu at full load conditions. For oil-fired units, the NO
em ssions varied fromO0.14 to 0.17 Ib/mllion Btu, dependi ng
on the NHy/ NQ, ratio. This corresponds to NO renoval
efficiencies of 48 to 56 percent fromuncontrolled |evels.
For gas-fired boilers, NO, em ssions ranged fromO0.07 to

0.10 Ib/mllion Btu at full |oad conditions or about 10 to
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40 percent reduction in NO, em ssions. One utility conpany
reported information on the retrofit of 16 gas/oil-fired
steam generating units indicating a 25 to 30 percent
reduction in NO, em ssions from conbustion-controlled
| evel s.

For eval uating the performance of SCR, short-termtest
results were obtained frompilot-scale installations at two
coal -fired and one oil-fired steam generating unit, and from
commercial -scale installations at two coal -fired and two
gas-fired steamgenerating units. Permtted conditions for
six new coal -fired facilities and two new gas-fired
facilities equi pped with SCR systens al so were obtained. In
addition, long-term CEM NQ, em ssion data for full-scale SCR
applications at five pulverized coal-fired units with SCR
were obtained. To date, EPA is not aware of any full-scale
SCR applications on oil-firing steamgenerating units in the
u. S.

For the pilot-scale coal-fired denonstrations, the
project results indicate that 75 to 80 percent NO,
reductions fromuncontrolled |l evels were achieved.

Commerci al -scale SCR installations on coal -fired units
currently operating in the U S. are designed for NOQ
reducti ons between 50 and 63 percent from conbustion control
levels, with design and permtted NH; slip levels (i.e.

anount of unreacted NH; i n exhaust gas) of 5 ppmor Iess.
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Short-termtest results obtained fromnew installations
range fromO0.10 to 0.15 Ib/mllion Btu. The |ong-term CEM
data obtained fromtwo of these coal-fired units have been
eval uated using statistical analyses. The results indicate
that the estimated achi evable NO, em ssion rate from both
units is 0.142 Ib/mllion Btu heat input, on a 30-day
rolling average basis. Further, the EPA recently anal yzed
|l ong-term CEM data fromfive new U.S. coal-fired units. All
units operated below their permtted NOx em ssion |evels,
whi ch were no greater than 0.17 Ib/mllion Btu (EPA report
“Performance of Sel ective Catalytic Reduction Technol ogy for
NOx Em ssions at Coal-Fired Electric Utility Units in the
United States and Western Europe”). Currently, EPA does not
have CEM data available for a coal-fired U S. unit that just
started up (Birchwood Unit 1). However, in a recent public
forum (cite: presentation by David Gllaspy, VP Asia Pacific
Rim Southern Electric International, at the 5th Annual CCT
Conf erence, Tanpa, Florida, Jan. 7-10, 1997) the operating
utility stated that this unit is achieving 0.15 to 0.16
[b/mllion Btu with conbustion controls alone and 0.07 to
0.08 Ib/mllion Btu with the addition of SCR

Permtted NQ, em ssion | evels (30-day rolling average)
for new coal -fired utility steam generating units equi pped

with SCR typically range fromO0.15 Ib/mllion Btu for
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pul veri zed coal -fired units to 0.25 Ib/mllion Btu for
stoker units.

For gas-fired steam generating units equi pped with SCR,
no permtted NO, em ssion | evels were avail able for gas-
fired utility steam generating units equi pped wth SCR
however, permtted NO, | evels range fromO0.01 to 0.03
Ib/mllion Btu for new gas-fired industrial steam generating
units equipped wwth SCR. No permtted NO, | evel s were
available for new oil-fired steam generating units, either
utility or industrial, equipped with SCR

B. Control Technol ogy Costs

The annual i zed costs and cost effectiveness of the NO
control options for utility steamgenerating units are given
in Table 2. The cost algorithnms and assunptions used to
estimate capital and annualized costs and the nodel boilers
devel oped for anal yses are described in the techni cal
support docunments.? (For SCR and SNCR costs, refer to the
Draft Technical Report “Cost Estimates for Selected
Applications of NQ Control Technol ogies on Stationary

Conmbustion Boilers,” March 1996.)

2 Note that updated costs of SNCR and SCR applications have
been presented in the docunent “Cost Estimates for Sel ected
Applications of NQ Control Technol ogies on Stationary Conbustion
Boilers,” March 1996. These updated costs are shown in Table 2.
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TABLE 2. ANNUALI ZED COSTS AND | NCREMENTAL COST
EFFECTI VENESS ( OVER THE BASELI NE) OF NGO, CONTRCLS
ON UTI LI TY STEAM GENERATI NG UNI TS (1995 Dol | ars)?®

Steam SNCR SCR
Generating Unit
Type
Total Annualized Cost Effectiveness Total Annualized Cost Effectiveness

Costs (mills/kwh) ($/ton NO, Removed) Costs (mills/kwh) | ($/ton NO, Removed)

Gas 0.5-0.8 1,600 - 3,100 0.55-1.1 1,400 - 2,700
Oil 0.7-1.0 1,150 - 1,600 0.95-1.7 1,550 - 2,700
Coal 1.2-1.7 1,170 - 1,630 2.1-3.3 1,460 - 2,270

The costs are presented in ranges to reflect the range of
sizes (100 to 1,000 MN of the nodeled units. The costs
presented are based on a capacity factor of 0.65. The costs
for SNCR and SCR wi th conbustion controls are for retrofit
installations and these costs for new boilers m ght be | ower
than the costs shown in Table 2. (It is not expected that
gas- and oil-fired units would utilize SCR to neet the
proposed revised standards and, thus, these units would not
i ncur the costs associated with SCR use.) The cost

ef fectiveness listed for each control option represents the
i ncremental cost-effectiveness of applying that technol ogy
over the baseline (i.e., NQ levels being achieved with

technologies installed to neet the current NSPS).

2 1n Table 2, the SNCR and SCR costs are for applications
on wall-fired boilers, designed to achieve a NQ em ssion limt
of 0.15 Ib/mllion Btu. The baseline NQ |evels used in
determ ning the cost-effectiveness estimates were: (1) 0.45
[b/mllion Btu for coal-fired boilers, (2) 0.25 Ib/mllion Btu
for gas-fired boilers, and (3) 0.30 Ib/mllion Btu for oil-fired
boi l ers.
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The main differences between industrial steam
generating units and utility steamgenerating units are that
i ndustrial steamgenerating units tend to be snmaller and
tend to operate at | ower capacity factors. The differences
between industrial and utility steam generating units would
be reflected in the cost inpacts of the various NQ, control
technologies. Smaller sized and |l ower capacity factor units
tend to have higher cost on a per unit output basis. The
annual i zed costs and cost effectiveness of the NO, control
options, based on a nodel boiler analysis, for industrial
steam generating units are given in Table 3.

The costs are presented in ranges to reflect the range
of sizes (100 to 1,000 mlIlion Btu per hour) and capacity
factors (0.1 to 0.6) of the nodeled units. The cost

effectiveness listed for each control option represents the
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TABLE 3. ANNUALI ZED COSTS AND | NCREMENTAL COST
EFFECTI VENESS ( OVER THE BASELI NE) OF NO; CONTROLS
ON | NDUSTRI AL STEAM GENERATI NG UNI TS (1995

Dol | ar s)

Fuel Type SNCR SCR

Annualized Costs Cost Effectiveness Annualized Costs Cost Effectiveness

(expressed as % of ($/ton NO, (expressed as % of ($/ton NO,

steam costs) Removed) steam costs) Removed)

Gas/Distillate Oil 1.5-47.3 3,400 - 95,300 5.4 - 108.5 6,200 - 147,900
Residual Oil 2.2-47.5 1,080 - 23,700 6.6 - 113.0 2,500 - 43,100
Coal 1.9-15.2 550 - 4,710 10.3-45.2 1,590 - 8,700

ncrenental cost-effectiveness of applying that technol ogy over the baseline

(1.e., NQ levels being achieved wth technol ogies installed

to meet the current NSPS).

C. Regulatory Approach

In selecting a regul atory approach for fornulating revised standards to
limt NO¢ em ssions fromnew fossil fuel fired steamgenerating units, the
performance and cost of the NO; control technol ogies di scussed above were
considered. The technical basis selected for establishing revised NO enission
limts is the performance of SCR (in conbination with conbustion controls). The
regul atory approach adopted to revise the current fuel/boiler-specific standards
woul d establish for both utility and industrial steam generating units one
em ssion standard whi ch woul d be based on the performance of SCR on coal -fired
units in conbination with conbustion controls. This uniformstandard would be
applicabl e regardl ess of fossil fuel type or boiler type.

This regul atory approach differs fromthe historical approach to
establishing NO  em ssion limts for fossil fuel-fired steamgenerating units, in
which different emssion limts are devel oped for different conbinations of fuel
(gas, oil, coal) and boiler types, based on the perfornmance of a particular
control technol ogy applied to each fuel/boiler type conbination. The current
subparts Da and Db standards for NO; em ssions are based on this approach. Under
this new regul atory approach, the focus is on controlling NGO enissions fromthe
generation of electricity or steam based on BDT without regard to specific type

of steam generating equi pnent. This approach provides an incentive to consider
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both fuel/boiler type conbination and control technol ogy when devel oping a NO
control strategy. Since the basis selected for the revisions is the high NO
renmoval performance of SCR, the relationship between boiler NGO enissions and
boi | er design, fuel, and operation is of lesser concern than if the basis was the
performance of conbustion controls. Under the Cean Air Act Anendrments of 1990
the definition of “Best Available Control Technol ogy” was revised to include
clean fuels. The definition of “continuous system of em ssion reduction” under
section 111 also allows EPA to consider clean fuels because the termincludes any
process for production or operation of any source which is inherently |ow
polluting or non-polluting. Under this regulatory approach, an emssion limt is
devel oped based on the performance of the cleanest fuel so long as there is a
t echnol ogy which allows other fuels to conply with that linit while providing
cost-effective NO reductions. This approach addresses the primary regul atory
concern, NQ, but also can result in |ower carbon dioxide (CO), air toxics,
particul ate, and SO, enissions, as well as |lower solid waste and waste water
di schar ges.

The EPA’'s anal ysis shows that SCR can reduce NO; em ssions fromcoal -fired
units to 0.15 Ib/million Btu heat input. For oil-fired units, SNCR in
conbi nation with conbustion controls would be able to achieve this NO  level. New
gas-fired units may require sonme degree of SNCR if inmproved conbustion controls
al one are unable to achieve this |evel

In light of the cost considerations associated with the application of flue
gas treatment over the range of industrial gas-fired and distillate oil-fired
units, a higher uniformNO, enmission limt of 0.20 Ib/mllion Btu heat input was
selected for industrial steamgenerating units. Under EPA' s regul atory approach
new gas-fired and distillate oil-fired units would not require any additiona
controls over those required under the current NSPS. Based on EPA s cost inpact
anal ysis, it is estimated that by establishing the NO  level at 0.20 Ib/nillion
Btu rather than at 0.15 Ib/mllion Btu, the annual nati onw de control costs for
new i ndustrial steamgenerating units will be reduced substantially, about 70
percent, since the revision would result in no additional controls on gas- and
distillate oil-fired units. Since these gas and distillate oil-fired units tend

to be smaller in size and operated at |ower capacity factors than coal -fired
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industrial units, they tend to have much hi gher cost-effectiveness val ues
associated with the application of flue gas treatment than do coal -fired units.
The single em ssion limtation approach woul d expand the control options
avail abl e by allowing the use of clean fuels as a nmethod for reduci ng NO
em ssions. Since projected new utility steam generating units are predom nantly
coal -fired, the use of clean fuels (i.e., natural gas) as a nethod of reducing NO
em ssions fromthese coal -fired steam generating units nay give the regul ated
community a nore cost-effective option than the application of SCR  Simlarly,
for industrial units, the use of clean fuels as a nethod of reducing em ssions
may be a cost-effective approach for coal-fired and residual oil-fired industrial
steam generating units.

Summary of Analyses. In order to determine the appropriate formand |evel

of control for the proposed revisions, EPA perfornmed extensive anal yses of the
potential national inpacts associated with the revised standards. These anal yses
exam ned the potential incremental national environmental and cost inpacts
resulting fromEPA' s regul atory approach in the fifth year follow ng proposal of
the revised standards. The environnmental inmpacts of the revised standards were
exam ned by projecting NO, em ssions for each planned utility boiler and
industrial boiler. The cost inpact analysis of the regulatory approach incl uded
an estimation of the unit capital expenditures for air pollution control

equi pnrent, as well as operating and mai ntenance expenses associated with the
equi pnrent. These costs were exanined both in ternms of annualized costs and
percent of boiler output. The regulatory approach also was exanmined in terns of
cost per ton of NO renpved.

The regul atory baseline used for the national inpact analyses consists of
permitted levels for the planned utility steamgenerating units and the existing
NSPS applicable to industrial steamgenerating units (i.e., subpart Db). The
projected 5-year utility boiler popul ation was based on infornation obtained from
two published reports which list planned utility units. UWility owners and
regul atory agencies were contacted to update these projections and to determ ne
the permtted NO, emission levels for these units. It is estimated that a total
of 17 new boilers will be built over the 5-year period, which would become

subject to the revised subpart Da NO, standard. For the industrial boiler
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category, sales data and projected growmh rates were used to estimte the nunber,
capacity, fuel type, and capacity factor of the industrial units expected to be
built during a 5-year period. The analysis projects that 381 new industri al
steam generating units will be constructed over the 5-year period under the
regul atory baseline. This projected total would consist of 293 natural gas- or
distillate oil-fired units, 66 residual oil-fired units, and 22 coal-fired units.
Shown in Table 4 are the annualized costs, NO reduction (tons/year), and
cost effectiveness ($/ton of NO renoved) for the utility and industrial steam
generating units regul ated under EPA s regul atory approach. Note that the cost
effectiveness is the average increnental costs per ton of NO renpved over the
baseline (i.e., current NSPS). The cost effectiveness is determ ned by dividing
the change in annualized cost by the change in annual em ssions, as conpared to

the current standards.

TABLE 4. SUMVARY OF NATI ONAL | MPACTS FOR UTI LI TY AND | NDUSTRI AL STEAM
GENERATI NG UNI TS
Impacts Units Utility Steam Generating Industrial Steam Generating
Units Units

Annualized Costs:

Total $million/year 40 41

Range % of boiler output 0-4.3 0-11.8

Average % of boiler output 2.0 1.8
NO, Reduction Tons/year 25,840 19,980

Cost Effectiveness

Range $/Ton NOy Removed 0-3,240 0 - 4,800

Average $/Ton NO, Removed 1,510 2,030

As shown in Table 4, under EPA s regul atory approach,
national NO, em ssions woul d be reduced by about 41, 560
megagrans (Mj) (45,800 tons) per year. These NQ, reductions
on utility and industrial units will be obtained at an
average cost effectiveness of about $1,770/ton of NQ

r enoved.
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D. Revised Standard for Electric UWility Steam

Cenerating Units (Subpart Da)

Al'l known operating utility steamgenerating units
currently subject to subpart Da are coal-fired and use sone
form of conmbustion control to conply with applicable
emssion limts. However, six recently installed
conventional PC units and sone FBC units use add-on NQO
controls. Most new electric utility steamgenerating units
are projected to burn coal. Consequently, the NO studies
used to devel op the proposed revision have concentrated on
t he conmbusti on of coal .

The current NO, standards for subpart Da were based on
conmbustion control techniques and are fuel -specific. Wen
these limts were pronulgated in 1979, the nost effective
conbustion control techniques for reduci ng NO, em ssions
fromutility steamgenerating units were judged to be
conbi nati ons of staged conbustion, LEA, and reduced heat
rel ease rate.

Currently, SCR is considered to be the nost effective
NO, control technology for new electric utility steam
generating units. Based on avail able performance data and
cost anal yses, the Adm ni strator has concluded that the
application of SCR represents the best denonstrated system
of continuous em ssion reduction (taking into consideration

the cost of achieving such em ssion reduction, any nonair
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quality health and environnental inpact, and energy
requi renments). Consequently, SCR was chosen as the basis
for revising the NO, emssion |imts due to its relatively
hi gh NO, renoval efficiency.

The national average cost effectiveness of additional
NO, control under this regulatory approach is about
$1,500/ton NQ, renmoved. Further, under EPA's regul atory
approach, the cost of the installation and operation of the
addi tional NO, control equipnent does not result in any
significant adverse econon c inpacts.

A benefit associated with the use of EPA's regul atory
approach as the basis for the revised NO, standard i s that
t he approach expands the control options avail abl e by
allowing the use of clean fuels as a nethod for reduci ng NO,
em ssions. Since projected new utility steam generating
units are predomnantly coal-fired, the use of clean fuels
(i.e., natural gas) can be a nethod of achieving cost
effective em ssion reductions fromthese coal -fired steam
generating units.

Based on avail abl e performance data and cost anal yses,
the Admnistrator is proposing today a revised NO, em ssion
[imt for electric utility steamgenerating units that
applies regardl ess of fuel type and which is based on coal -
firing and the performance of SCR control technology in

conbi nation with conbustion controls. The anal ysis shows
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that SCR can reduce NO, em ssions fromcoal-fired units to
0.15 Ib/mllion Btu heat input or less. This NOQ, em ssion
| evel reflects about a 75 percent reduction in NO, em ssions
over the current subpart Da |imts for coal-fired units.
This NO, em ssion | evel also reflects about a 50 and 25
percent reduction in NQ, em ssions over the current subpart
Da limts for oil-fired and gas-fired units, respectively.

Regarding the revised NO, emission limtation, the
Adm ni strator sought to achieve the best bal ance between
control technol ogy and environnental, econom c, and energy
considerations. In selecting a single emssion limtation
for electric utility steam generating units that woul d be
appl i cabl e regardl ess of fuel type, the Adm nistrator sought
not tolimt the control options avail able for conpliance,
but to provide flexibility for cheaper and | ess energy
i ntensive control technologies (i.e., by allow ng the use of
clean fuels for reducing NO, em ssions). Avail able gas-
based control techniques are cofiring with coal or oil
reburning, and switching to gas as the principal fuel. The
cl ean fuel approach fits well with pollution prevention
which is one of the EPA's highest priorities. Because
natural gas is essentially free of sulfur and nitrogen and
W thout inorganic matter typically present in coal and oil,
SO, NQ, inorganic particulate, and air toxic conpound

em ssions can be dramatically reduced, depending on the
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degree of natural gas use. Wth these environnental
advant ages, gas-based control techni ques would be viewed as
a sound alternative to flue gas treatnent technol ogies for
coal or oil burning.

The fuel cost differential between gas and coal is one
of the main concerns with the application of gas-based
technol ogies for the reduction of NQ fromcoal -fired
boilers. Access to gas supply (proximty to pipeline) and
| ong-termgas availability are additional concerns that may
limt natural gas use solely for NQ control. Therefore,
selection of SCR in conbination with conbustion controls as
the basis for the proposed revised NO  limtation is
appropriate since this technology is expected to be an
i nportant part of the conpliance mx for coal-fired boilers.
Again, for newoil-fired units, SNCR in conbination with
conbustion controls would be able to achieve the proposed
limt. Newgas-fired units may require sone degree of SNCR
if inproved conbustion controls alone are unable to achieve
the revised limtation which reflects a 25 percent reduction
in NQ  em ssions over the current NQ, standard for gas-fired
utility units.

Qut put - Based Format. The EPA has established pollution

prevention as one of the its highest priorities. One of the
opportunities for pollution prevention lies in sinply using

energy efficient technologies to mnimze the generation of
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em ssions. The EPA investigated ways to pronote energy
efficiency in utility plants by changi ng the manner in which
it regulates flue gas NO, em ssions (see EPA white paper,
“Use of Qutput-based Em ssion Limts in NOx Regul ations”).
Therefore, in an effort to pronote energy efficiency in
utility steamgenerating facilities, the Admnistrator is
proposi ng an out put - based standard, which is a revised
format, for subpart Da.

Traditionally, utility NGO, em ssions have been
controlled on the basis of boiler input energy (Ib of
NO/mllion Btu heat input). However, input-based
limtations allow units with | ow operating efficiency to
emt nore NQ, per negawatt (MA) of electricity produced
than nore efficient units. Considering two units of equal
capacity, under current regulations, the less efficient unit
Wil emt nore NO, because it uses nore fuel to produce the
sane anount of electricity. One way to regul ate nass
em ssions of NQ, and plant efficiency is to express the NOQ
em ssion standard in ternms of output energy. Thus, an
out put - based emi ssion standard woul d provide a regul atory
incentive to enhance unit operating efficiency and reduce
NO, em ssions. Two of the possible output-based fornmats
considered for the revised NO, standard were: (1) mass of
NO, emtted per gross boiler steamoutput (Ib NO/mllion

Btu heat output), and (2) mass of NO, emtted per net energy
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output [I b NO/negawatt-hour(MM)]. The criteria used for
selecting the format were ease in nonitoring and conpli ance
testing and ability to pronote energy efficiency.

The objective of an output-based standard is to
establish a NO,  emssion limt in a format that incorporates
the effects of plant efficiency. Additionally, the limt
should be in a format that is practical to inplenent. Thus,
the format sel ected nust satisfy the following: (1) provide
flexibility in pronmotion of plant efficiency; (2) permt
measurenent of paraneters related to stack NO, em ssions and
pl ant efficiency, on a continuous basis; and (3) be suitable
for equitable application on a variety of power plant
configurations.

The option of Ib NO/mIlion Btu steam out put accounts
only for boiler efficiency and ignores both the turbine
cycle efficiency and the effects of energy consunption
internal to the plant. The boiler efficiency is mainly
dependent on fuel characteristics. Beyond the selection of
fuels, plant owners have little control over boiler
efficiency. This option, therefore, does not neet the first
criterion, because it provides the owers with mnim
opportunities for pronoting energy efficiency at their
respective plants.

The second out put-based format option of | b NGO/ MW net

nmeets all three criteria. In this case, the net plant
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energy output represents the energy exported out of the
plant to other sources. This energy output takes into
account all internal energy consunption and | osses for the
plant. An emssion limt based on this format, therefore,
provi des the owners with all possible opportunities for
pronoting energy efficiency at their respective plants.
This option would require continuous neasurenent of the nass
rate of NQ em ssions and net plant energy output. The net
energy output can include both electrical and thermal
(process steam outputs. Both of these energy outputs are
relatively easy to neasure accurately, and currently are
measured routinely in power plants. Further, since this
option does take into account the auxiliary power
requi renents, an emssion limt based on this format can be
applied equitably on a variety of power plant
configurations.

Based on this analysis, an emssion |imt format based
on mass of NO, em ssions per net plant energy output is
sel ected for the proposed output-based standard. Because
el ectrical output, neasured directly in MN is the main
energy output at all power plants, it is desirable to use a
format in “lb NO/ MW net.” The EPA, however, requests
coments on the selected format of “Ib NO/ MW net” since a
format of “lb NOJ/ MM gross” may be nore equitable in |ight

of the varying auxiliary power requirenents that may exi st
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at power plants. At cogeneration plants, energy output is
associated with electricity and process steam however, the
useful heat (Btu/hr) present in steam can be converted to
MN

Conpl i ance with the output-based emssion limt would
requi re continuous neasurenent of plant operating paraneters
associated with the mass rate of NQ em ssions and net
energy outputs. In the case of cogeneration plants where
process steamis an output product, nmeans woul d have to be
provided to neasure the process steamflow conditions and to
determ ne the useful heat energy portion of the process
steamthat is interchangeable with electrical output.

I nstrunentation already exists in power plants to
conduct these neasurenents since the instrunentation is
required to support current em ssion regulations and nornma
pl ant operation. Consequently, conpliance with the output-
based emission limt is not expected to require any
additional instrunmentation. A current federal regulation
(40 CFR Part 75) requires neasurenents of both NO
concentration and flue gas flow rate (for cal cul ating nmass
rate of NO; em ssions), whereas netering of net electrical
out put nust be provided to account for net electrical
sendout fromthe plant. Therefore, no additional
instrunentation is required for conventional utility

applications to conply with the output-based em ssion limt.
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However, additional signal input wiring and programmng is
expected to be required to convert the above neasurenents
into the conpliance format (I b NGO/ MMV net).

For cogeneration units, steamis also generated for
process use. The energy content of this process steam al so
must be considered in determ ning conpliance with the
out put - based standard. This can be acconplished by
measuring the total heat content of each process steam
source (fromthe neasured flow, pressure, and tenperature)
and then cal culating the useful energy output. If the
equi val ent electrical energy (useful heat) content of the
process steamis expressed in the formof curves, no new
instrunmentation is required. The information fromthese
curves can be programmed into the plant nonitoring system
and the equivalent electrical energy for each process steam
source can be calculated. This equivalent electrical energy
(MN can be added to the plant’s actual net electrical
output (MN to arrive at the plant’s total net energy out put
(MN. This total net energy output (MAN used with the nass
rate of NQ  emissions (lIb/h), yields the NO, em ssions
(1 b/ MM net) for conpliance.

Since all the reported data obtained throughout the
devel opnent of the revised standards are in the current
format of Ib/mllion Btu heat input, EPA applied an

efficiency factor to the current format to devel op the
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out put-based NO  Iimt. The efficiency factor approach was
sel ected because the alternative of converting all the
reported data in the database to an output-basis would
requi re extensive data gathering and anal yses. Applying a
basel ine net efficiency would essentially convert the
sel ected heat input-based NO, | evel to an out put-based
emssion limt. The EPA solicits comment on this format
appr oach.

The out put - based standard nust be referenced to a
baseline efficiency. Mst existing electric utility steam
generating plants fall in the range of 24 to 38 percent
efficiency. However, newer units (both coal- and gas-fired)
operate around 38 percent efficiency; therefore, 38 percent
was sel ected as the baseline efficiency. The EPA requests
coment on: (1) whether 38 percent is an appropriate
baseline efficiency, (2) how often the baseline efficiency
shoul d be reviewed and revised in order to account for
future inprovenents in electric generation technol ogy, and
(3) whether a 30-day rolling average is sufficient to
account for any operating efficiency variability.

The efficiency of electric utility steam generating
units usually is expressed in terns of heat rate, which is
the ratio of heat input, based on higher heating val ue (HHV)
of the fuel, to the energy (i.e., electrical) output. The

heat rate of a utility steam generating unit operating at 38
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percent efficiency is 9.5 joules per watt hour (9,000 Btu
per kilowatt hour).

The efficiency of a steamgenerating plant refers to
its net efficiency. This is the net useful work perforned
divided by the fuel heat input, taking into account the
energy requirenents for auxiliaries (e.g., fans, soot
bl owers, punps, fuel handling and preparation systens) and
em ssion control equi pnent. For conventional electric
utility units, the total useful work perforned is the net
el ectrical output (i.e., net busbar power |eaving the plant)
fromthe turbine/generator set. Determnation of the net
ef ficiency of a cogeneration unit includes the net
el ectrical output and the useful work achieved by the energy
(i.e., steam) delivered to an industrial process. Under a
Federal Energy Regul atory Comm ssion (FERC) regul ation, the
ef ficiency of cogeneration units is determned from?®...the
useful power output plus one half the useful thermal out put

., 18 CFR Part 292, 8205. Therefore, to determ ne the
process steam energy contribution to net plant output, a 50
percent credit of the process steam heat was sel ected.

Thi s proposed rul emaki ng does not include a specific
met hodol ogy or net hodol ogies for determning the unit net
output. The EPA intends to specify such nmethods in the
final rule. Consequently, the EPA requests coment on: (1)

t he specific nethodol ogy or nethodol ogi es appropriate and
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verifiable for determning the net output of a steam
generating unit; and (2) whether a fixed percentage credit
of 50 percent is representative of the useful heat in
varying quality of process steamflows. |In addition, the
EPA solicits conmment on whet her the output-based standard in
the proposed rule will pronote energy efficiency
i nprovenents. The EPA acknow edges that a suppl enenta
noti ce may be necessary should a specific nethodol ogy for
determ ning the unit net output be decided upon prior to
finalizing this rule.

Based on the anal ysis showi ng that SCR can reduce NGO,
em ssions fromcoal-fired units to 0.15 Ib/mllion Btu heat
i nput or less, the calculation of an equi val ent output-based
standard is straight forward using the baseline net plant
efficiency. The output-based NQ, standard is conputed by
using the foll ow ng equation:

E !l b/ MM)=E (I b/mllion Btu) * n * 1000 kwh/ MM
Usi ng an input-based em ssion level (E) of 0.15 Ib/mllion
Btu and a baseline net efficiency (n) of 9,000 Btu/kwh, the
resulting output-based limt (Ej) is 1.35 | b/MM. Based on
t he avail abl e performance data, cost analysis, and the above
cal cul ation, the Adm nistrator is proposing today a revised
NO, emssion |imt for new electric utility steam generating

units of 1.35 | b of NGO/ MM net.
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E. | ndustrial -Commercial -lInstitutional Steam

Cenerating Units (Subpart Db)

The NQ, standard promul gated in 1986 for industrial
steam generating units is based on the performance of LEA
and LEA-staged conbustion nodification techniques. The NO,
control technol ogy exam ned for revising the current NSPS is
SCR in conbination with conbustion controls. Currently, SCR
is considered to be the nost effective NQ control
technol ogy for new industrial steam generating units. Based
on avail abl e performance data and cost anal yses, the
Adm ni strator has concluded that the application of SCR
represents the best denonstrated system of continuous
em ssion reduction (taking into consideration the cost of
achi eving such em ssion reduction, any nonair quality health
and environnental inpact, and energy requirenents) for coal -
and residual oil-fired industrial steamgenerating units.

Under EPA's regul atory approach, the national average
cost effectiveness of additional NOQ, control is about
$2,000/ton NO, with a total nationw de increase in
annual i zed costs of about $40 million. Further, EPA s
econom ¢ i npacts analysis indicates that revised standards
based on the adopted regul at ory approach woul d i ncrease
product prices by less than 1 percent if all steam cost
i ncreases were passed through to product prices.

Consequently, the econom c inpacts of standards based on
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EPA' s regul atory approach are not expected to be
significant.

As di scussed above for utility steam generating units,
a benefit associated with the selection of EPA's regul atory
approach as the basis for the revised NO, standard is that
this regul atory approach expands the control options
avail abl e by allowi ng the use of clean fuels as a nethod for
reduci ng NQ, em ssions. The use of clean fuels (i.e.,
natural gas) may be a cost-effective nethod of reducing
em ssions fromthe coal- and residual oil-fired industrial
st eam generating units.

Based on avail abl e performance data and cost anal yses,
the Adm nistrator is proposing a revised NO, emission |limt
for industrial steam generating units which is applicable
regardl ess of fuel or boiler type, except for one
boil er/fuel category. The proposed revision is based on
coal -firing and the performance of SCR control technology in
conbi nation with conbustion controls.

Regardi ng the revised NO, em ssion limtation for
industrial units, the Adm nistrator again sought to achieve
t he best bal ance between control technol ogy and
envi ronnental, econom c, and energy considerations and not
tolimt the control options, but to provide flexibility for
cheaper and | ess energy-intensive control technol ogies. Due

to the cost considerations associated with the application
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of flue gas treatnent on the range of industrial gas-fired
and distillate oil-fired units, the Administrator is
proposing for industrial steam generating units a revised
NO, emssion |imt of 0.20 Ib/mllion Btu heat input, except
for the category of |ow heat release rate units firing
natural gas or distillate oil which retains the current NO,
emssion limt of 0.10 Ib/mllion Btu heat input. The
revised limt is the sane as the current NO, emssion |imt
for the category of high heat release rate units firing
natural gas or distillate oil. Therefore, under the revised
limt, new gas-fired and distillate oil-fired units woul d
not require any additional controls over that required under
the current NSPS. Based on the cost inpact analysis, it is
estimated that by establishing the revised |imt at 0.20
I[b/mllion Btu rather than at 0.15 Ib/mllion Btu, the
annual nationw de control costs for new industrial steam
generating units will be reduced substantially, about 70
percent |ower, since the revision wuld result in no
additional controls on gas- and distillate oil-fired units.
This revised limt reflects about a 50 to 70 percent
reduction in NO  em ssions over the current subpart Db
l[imts for coal-fired and residual oil-fired units.

For | ow heat release rate steamgenerating units firing
fuel m xtures that include natural gas or distillate oil,

the NO, emission limt would be determ ned by proration of
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the NO, standards based on the respective anounts of each
fuel fired when the m xture contains nore than 20 percent,
based on heat input, of natural gas or distillate oil. Low
heat rel ease rate steam generating units firing fuel
m xtures that include 20 percent or |ess of natural gas or
distillate oil are subject to the NO, emssion |imt of 0.20
[b/mllion Btu heat input since the use of natural gas or
distillate oil in these units is considered to be a clean
fuel -based NO, control technique.

Again, in selecting a single emssion limtation that
woul d be applicable regardl ess of fuel type and boiler type,
the Adm ni strator sought to expand the control options
avail able by allowing the use of clean fuels as a nethod for
reducing NO, emissions. The use of clean fuels (i.e.,
natural gas) as a nethod of reducing em ssions fromthese
coal -fired and residual oil-fired industrial steam
generating units may be a cost-effective approach.

Because the fuel cost differential between gas and coal
and access to gas supply (proximty to pipeline) are
concerns that may limt natural gas use solely for NO
control, the control option of SCR in conbination with
conmbustion controls that was selected as the basis for the
revised NO  limtation is appropriate since this technol ogy
iIs expected to be an inportant part of the conpliance m x.

For residual oil-fired units, SNCR in conbination with
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conbustion controls would be able to achieve the proposed
limt.

Consi deration of an Qutput-Based Format. This proposed

rul emaking for industrial steam generating units does not

I ncl ude an out put-based fornmat as is included in today’s
proposed NO, revision for electric utility steam generating
units. As stated in the discussion on the proposed revision
to the utility NSPS, the Adm nistrator has established

pol lution prevention as one of the EPA' s highest priorities.
One of the opportunities for pollution prevention lies in
sinply using energy efficient technologies to avoid
generating emssions. In an effort to pronote energy
efficiency in industrial steamgenerating facilities, a

revi sed out put-based format for the proposed NGO, em ssion
limt was investigated.

The two out put-based formats considered were | b NO/ MM
and Ib NO/mllion Btu steam output, the sanme formats
considered for utility steamgenerating units. The option
of | b/ MM, selected for utility units, is nore easily
understood for utility applications generating only, or
nmostly, electricity but is unreasonable for industrial units
supplying only steam (no electricity generation). The other
out put - based format option of Ib/mllion Btu steam out put
woul d be based on steam output fromthe boiler and could be

applicable to all new industrial boilers. However, this
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out put - based format option, as previously discussed,
provi des the owners with only m nimal opportunities for
pronoting energy efficiency at their respective facilities.
In addition, an output-based format woul d require additional
har dwar e and software nonitoring requirenents for neasuring
the stack gas flowrate (for determning the mass rate of
NO, em ssions), steam production rate, steamquality, and
condensate return conditions. |Instrumentation to conduct
t hese neasurenents may not generally exists at industrial
facilities as they do at utility plants.

The EPA intends to continue to investigate appropriate
out put - based formats for industrial units which would
pronote energy efficiency. Consequently, the EPA requests
coment on: (1) the specific nethodol ogy or nethodol ogi es
appropriate and verifiable for determ ning the net energy
out put of an industrial steamgenerating unit, (2) the
frequency at which the unit’s net output or efficiency
shoul d be docunented, and (3) whether an output-based
standard for industrial steamgenerating units will pronote
ef ficiency inprovenents.

F. Alternate Standard for Consideration

Because of the fundanental change in the format of the
NO, NSPS for electric utility units, the EPA anticipates
that there will be nunerous concerns and conments concerni ng

t he proposed output-based standard. Therefore, the
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Adm nistrator is proposing as an alternate to the out put-
based standard, a traditionally formatted standard of 0.15
| b/mllion Btu heat input. This input-based NO | evel
served as the basis for devel opi ng the out put-based standard
bei ng proposed today. The EPA's preference is to specify an
out put - based standard in the final rule, but also is
proposi ng the input-based em ssion |level as an alternate in
case public coments and/or findings warrant reconsideration
of pronul gati ng an out put - based standard. Therefore, the
EPA al so solicits comment on the input-based em ssion | evel
sel ected as the basis for the output-based standard, which
i s achi evabl e using SCR

The majority of the electric utility steam generators
regul ated under subpart Da are al so regul ated under the
Title IV Acid Rain Programof the Clean Air Act. The Acid
Rai n Conti nuous Em ssion Mnitoring Regul ation (40 CFR part
75) requires affected units to install, operate, maintain
and quality-assure continuous nonitoring systems for SO,
NQ,, flowrate, CO, and opacity. Section 75.64 of part 75
requires quarterly reporting of SO, NQ, and CO, em ssions
in a standardi zed EDR format specified by the Adm nistrator.
The EDR reporting format has been used successfully for Acid
Rai n Program i npl enentation since 1994. The EDR data from

cal endar year 1995 were used by the EPA to determ ne the
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conpliance status of the Phase |-affected Acid Rain units
wth respect to their allowable annual SO, em ssions.

At the present tinme, there is an initiative underway in
the Eastern United States to establish an em ssion trading
program for NQ. The programis called the Ozone Transport
Comm ssion (OTC) NO, Budget Program Beginning in 1998, the
| argest sources of NO; in 13 eastern States will be required
to account for their NO, em ssions during the ozone season.
Many of the sources in the NO, Budget Program are electric
utility steam generators which are al so regul ated under NSPS
subpart Da and under 40 CFR part 75. Many ot her NQ, Budget
Program sources are regul ated under NSPS subpart Db. To
i npl enment the NO, Budget Program em ssion data fromthe
affected sources will be submtted electronically, in the
EDR format specified under 40 CFR part 75.

At present, any Acid Rain-affected or NQ Budget
Program af fect ed steam generating unit which is al so
regul ated under NSPS subpart Da or Db nust neet the
reporting requirenments of NSPS in addition to the Acid Rain
or NQ, Budget Programreporting requirenents. For exanple,
the owner or operator of a subpart Da utility unit would
have to submt witten NSPS conpliance reports each quarter
for SO, NQ, and opacity, in addition to the electronic

report in EDR format required by part 75.
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In many instances, the data reported to neet the
requi rements of NSPS, the Acid Rain Program and the OTC NO,
Budget Program are generated by the same CEM systens. The
CEM data are mani pulated in different ways for the different
prograns, but very often the NSPS, Acid Rain, and OTC
reports are derived fromthe sane data. |In view of this,
EPA believes it is worthwhile to explore the possibility of
consolidating or streamining the reporting requirenents for
steam generating units subject to these prograns.

The EPA has evaluated different ways in which the
reporting burden m ght be reduced for units subject both to
NSPS subpart Da or Db and to other program(s) such as the
Acid Rain or NO, Budget Program (see Docket Item #l1-B-11
“Assessnment of Consolidating NSPS Subpart Da and Part 75
Reporting Requirements;” February 25, 1997). The Agency has
concl uded that the best way to acconplish this would be to
allow the SO, NQ, and opacity reports currently required
under subpart Da or Db to be submtted electronically in the
part 75 EDR format, in lieu of witten reports. To
inpl ement this electronic reporting option, special EDR
record types would have to be created to accommobdate the
conpliance information required by subparts Da and Db.

The EPA believes that in order to derive the ful
benefit fromthe electronic reporting option in today’s

proposal, it should be nmade available to all subpart Da and
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Db affected facilities, including units presently regul ated
under those subparts, and including affected units that are
not regul ated under part 75 or the NQ Budget Program
Today’ s proposal, therefore, anmends 88 60.49a and 60.49b to
all ow the owner or operator of any subpart Da or Db facility
to choose the electronic reporting option.

| V. Mbdi fication and Reconstructi on Provisions

Exi sting steam generating units that are nodified or
reconstructed after today woul d be subject to today’s
revision and to the requirenents in the General Provisions
(40 CFR 60.14 and 60.15), which apply to all NSPS. Few, if
any, changes typically nade to existing steam generating
units woul d be expected to bring such steam generating units
under the proposed NO, revisions.

A nodification is any physical or operational change to
an existing facility which results in an increase in
em ssions, 40 CFR Part 60, 860.14. Changes to an existing
facility which do not result in an increase in em ssions,
ei ther because the nature of the change has no effect on
em ssions or because additional control technology is
enpl oyed to offset an increase in em ssions, are not
considered nodifications. |In addition, certain changes have
been exenpted under the General Provisions (40 CFR 860. 14).
These exenptions include production increases resulting from

an increase in the hours of operation, addition or
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repl acenent of equi pnment for em ssion control (as |ong as
the repl acenent does not increase en ssions), and use of an
alternative fuel if the existing facility was designed to
accompdate it, 40 CFR 860. 14.

Rebuilt steam generating units woul d becone subject to
t he proposed NQ; revision under the reconstruction
provi sions, regardl ess of changes in emssion rate, if the
fixed capital cost of reconstruction exceeds 50 percent of
the cost of an entirely new steam generating unit of
conparabl e design and if it is technologically and
economcally feasible to neet the applicable standard, 40
CFR 860. 15.

V. Sunmmary of Considerations NMade in Devel opi ng the

Rul e

The Clean Air Act was created, in part, “...to protect
and enhance the quality of the Nation's air resources so as
to pronote the health and wel fare and the productive
capacity of its population...” As such, this regulation
protects the public health by reducing em ssions of NO from
electric utility and industrial facilities. N trogen oxides
can cause lung tissue damage, can increase respiratory
illness, and are a primary contributor to acid rain and
ground | evel ozone formation. The proposed revisions wll
substantially reduce NO, em ssions to the | evels achi evabl e

usi ng BDT.
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The alternatives considered in the devel opnent of these
proposed revisions are based on em ssion and operating data
received fromoperating utility and industrial facilities
and permtted information for planned utility and industri al
facilities. The EPA net wth industry representatives
several tines to discuss these data and information. In
addi tion, equipnent vendors, State regulatory authorities,
and environnental groups had opportunity to conment on the
background information that was prepared for the proposed
revisions. O mmjor concern to the industry was the actual
nunerical limts of the revisions, and whether they woul d,
in effect, dictate the use of only one control option. By
using a regul atory approach that expands NQ, contr ol
options, the EPA is proposing revised NO, limts that
address their concern.

Anot her maj or concern expressed by the utility industry
was the potential inpact of the revision on existing utility
units. Under the General Provisions (40 CFR 60, subpart A)
for standards of perfornmance for new stationary sources, an
affected facility is defined as a unit which comences
construction, nodification, or reconstruction after the date
of publication of the proposed rul emaking. To date, no
existing utility unit has becone subject to subpart Da under

either the nodification or reconstruction provision.
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In the revisions, EPA has nade an effort to mnimze
the i npacts on nonitoring, recordkeeping, and reporting
requi rements. The proposal does alter the nonitoring and
recordkeeping requirenents (for NQ  only) currently |isted
in subpart Da by incorporating by reference the nonitoring
provi sions of the Acid Rain Regulation (40 CFR parts 72, 73,
75, 77, and 78). However, 40 CFR part 75 already requires
new electric utility steamgenerating units to conply with
these nmonitoring requirenents. |In addition, requirenents
for nonitoring of net output, both electrical and process
steam is being added but these are routinely neasured by
utility boiler owners and operators. Accordingly, the
averaging period (i.e., 30-day rolling average) and
reporting requirenents of subpart Da are not being changed
or replaced by incorporating the nonitoring provisions of
the Acid Rain Regul ation. The proposal has no anticipated
i mpact on nonitoring, recordkeeping, and reporting
requirenents for new electric utility steam generating
units. This proposal does not alter the nonitoring,
recordkeeping, or reporting requirenments currently listed in
subpart Db.

Representatives from ot her EPA offices and prograns are
included in the regul atory devel opnment process as nenbers of
the Work Goup. The Work Goup is involved in the

regul atory devel opnent process, and nust review and concur
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with the regul ati on before proposal and pronul gati on.
Therefore, the EPA believes that the inplications to other
EPA offices and prograns have been adequately consi dered
during the devel opnent of these revisions.

Vi . Sunmary of Cost, Environnmental, Enerqy, and

Econom c | npacts

The cost, environnental, energy, and econom c i npacts
of the proposed revisions are expressed as increnental
di fferences between the inpacts of utility and industri al
steam generating units conplying with the proposed revisions
and these units conplying with current em ssion standards
(i.e., subpart Da and Db or States’ permtted limts).

The revised NO, standards may i ncrease the capital
costs for new steam generating units because the
i npl enmentation of either SNCR or SCR requires additional
har dwar e

The EPA estimates that 17 new utility steam generating
units and 381 new i ndustrial steam generating units wll be
constructed over the next 5 years and thus woul d be subject
to the revised standards. The nationw de increase in
annual i zed costs in the 5th year follow ng proposal for the
projected new electric utility steam generating units
subject to the revised standards is estinated to be about
$40 mllion for utility steamgenerating units. This inpact

assunes that all planned coal-fired units remain coal-fired
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and enploy SCR.  This represents an increase of about 1.3
mlls/kwh in annual costs, or about a 2 percent increase in
the cost of generating electricity for these units.

The nationw de increase in annualized costs for new
i ndustrial steam generating units subject to the revised
standards woul d be about $41 mllion in the 5th year
follow ng proposal. This is based on the assunption that no
affected unit switches fuel type as the result of the
revision. This represents an average increase of about 2
percent in the cost of producing steamfor new units.

The cost effectiveness of the revised NQ standards
over the existing standards for electric utility units is
projected to be about $1, 650/ My ($1,500/ton) of NO renoved.
For industrial-comercial-institutional units, the cost
effectiveness of the revised NQ standards over the existing
standards is projected to be about $2,200/ My ($2,000/ton) of
NQ, r enoved.

The primary environnental inpact resulting fromthe
revised NO, standards is reductions in the quantity of NGO
emtted fromnew steam generating units subject to the
proposed revisions to the NSPS. Estinmated baseline NO
em ssions fromthese new steam generating units are 39, 500
My/ year (43,600 tons/year) fromutility steam generating
units and 58,400 My/year (64,400 tons/year) fromindustrial

steam generating units in the 5th year. The revised
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standards are projected to reduce baseline NQ  em ssi ons by
23,000 My/year (25,800 tons/year) fromutility steam
generating units and 18,000 My/year (20,000 tons/year) from
i ndustrial steamgenerating units in the 5th year after
proposal. This represents an approxinmate 42 percent
reduction in the gromh of NOQ em ssions fromnew utility
and industrial steam generating units subject to these
revi sed standards.

Nat i onal secondary inpacts for increased NH, em ssions
are estimated to be about 300 tons/year fromutility steam
generating units and about 420 tons/year fromindustri al
steam generating units due to the NH; slip from SCR or SNCR
systens. Ammonia slip tends to be higher from SNCR syst ens.

There are additional energy requirenents associ ated
wth SCR systens. Electrical energy is required for booster
fans used to overcone the pressure drop across the SCR
reactor and related ductwork. This energy requirenment is
estimated at about 0.4 percent of the boiler output (and was
not specifically incorporated into the determ nation of the
basel i ne operating efficiency of 38 percent).

The goal of the econom c inpact analysis was to
estimate the market response to the proposed changes to the
exi sting standards for NO, em ssions for both utility and
i ndustrial steam generating units. The analysis did not

guantitatively address the possibility of changing
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technol ogy, fuel, or capacity utilization in response to the
proposed revisions. Therefore, costs and projected inpacts
may be overesti nated.

For utilities, cost estimates for affected facilities
expected to be built between 1996 and 2000 were used to
project year by year price and quantity changes. The price
changes were estimated by assum ng that the production
wei ght ed average cost changes for the entire industry are
passed on to consuners. These estimates resulted in price
i ncreases of between 0.01 percent in 1996 and 0. 02 percent
in 2000. Because the demand for electricity is inelastic,

t hese price changes are projected to result in 0.002 percent
(1996) and 0.004 percent (2000) decreases in electricity
sales. These nunbers are quite small on an industry-w de
basis. The price changes on a facility basis, if the cost
were conpl etely passed on to the consuner, would be as high
as 6 percent; 9 of the 13 facilities would be 1 percent or

| ess. Because the rate structure of utilities generally has
reflected the average costs for a utility which includes
multiple facilities, such a price increase is unlikely.
Therefore, the market inpacts for electricity generation are
estimated to be small.

For industrial boilers, data by industry for fuel type,
furnace type, capacity, and capacity utilization were

conbined with projections of boiler sales to estimate the
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nunber and type of boilers to be replaced. The analysis
assunes that a boiler will be replaced wwth a boiler of the
sane fuel type, technol ogy, capacity, and capacity
utilization. The analysis nodel ed the response of a firm
faced with an added pollution control cost for boiler
repl acenent as a decision concerning the timng of the
repl acenment. The firmreplaces an existing boiler when
operating costs have increased enough to nmake the
installation of a new boiler cheaper than continuing to
operate the old boiler. Added pollution control costs for a
new boiler leads the firmto defer the replacenent of the
exi sting boiler until the increased cost of operation nakes
repl acenent even with the additional pollution control costs
t he cheaper option. The average repl acenent delay was very
|l ong for small, low capacity utilization boilers requiring
control. Replacenent delay may be viewed as an indicator of
the severity of inpact. For these boilers, the assunption
that they will be replaced by a boiler of the sane type,
size, fuel type, and capacity utilization is questionable in
t he absence of the proposed revision and even nore unlikely
in the face of the proposed revision that would add to the
cost of small, lowcapacity utilization boilers. For
affected boilers, the annual conpliance cost as a share of
annual steam costs ranges from 3 percent for the |argest

hi gh-capacity utilization residual oil boiler to over 100
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percent for the smallest |ow capacity utilization spreader
st oker boilers.

For industrial boilers, net additions to steam capacity
were also estimated. The U. S. Departnent of Energy’s
I ndustrial Demand Modul e of the National Energy Mdeling
System (NEMS) was used with U S. Departnent of Conmerce
projections to estinmate steam demand t hrough 2010. The
yearly increase in demand for steamfor each industry
corresponds to the required new steam generating capacity
needed. The new generating capacity is assuned to reflect
estimates of the existing distribution of boilers for that
i ndustry by fuel, furnace type, furnace size, and capacity
utilization. This leads to an estinmate of new capacity
af fected by the proposed changes in the standards, which
ranges from 45 percent for primary netals to 51 percent for
paper. The control costs are snmall for the affected portion
of each industry conpared to the size of value of shipnents
for the affected portion. These percentages range from
0. 002 percent for m scellaneous nmanufacturing to 0.8 percent
for the paper industry.

The annual i zed social costs estimated in the econom c
i npact anal ysis include costs of nore stringent control for
projected new utility boilers, industrial replacenent
boilers, and additions to industrial boiler net capacity.

For the utility boilers, the estinmated cost is $40 mllion
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dol l ars which includes both the control cost ($39 mllion)
and a |l oss to consuners because of reduced electricity
purchases ($1 nmillion). The cost of replacing industrial
boilers ($26 mllion) includes both the higher cost
associ ated with del aying repl acenent and the hi gher control
cost after replacenent. Estimated control costs for
proj ected net new boiler capacity is $49 mllion. Because
of the nunmber of markets involved, no estimates of market
changes were nade for industries affected by the proposed
revision. Therefore, the |osses to consuners fromreduced
purchases of the final goods due to increased costs of steam
fromindustrial boilers were not devel oped. The assunptions
that replacenent industrial boilers would be the sanme as the
boil ers they replace in the absence of the proposed
revisions and that no affected boilers would respond to the
proposed revi sion by changi ng size, fuel, type, or capacity

utilization of affected boilers lead to higher cost

estimates. Inpacts on fuel markets such as coal are not
quantifi ed.
VI1. Request for Conments

The Adm ni strator requests comments on all aspects of
t he proposed revisions. Al significant conments received
w Il be considered in the devel opnent and sel ection of the
final revisions. The EPA specifically solicits conment on

whet her, and on what basis, the output-based standard bei ng
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proposed for electric utility steam generating units under
subpart Da should be applied to industrial steam generating
units under subpart Db to pronote energy efficiency. The
EPA recogni zes that there are a nultitude of applications
for which industrial units provide steam such as basic
pl ant heating and air conditioning, drying, process heating,
etc. In addition, industrial units often supply steam for
nore than one application. As such, the net efficiency of
i ndustrial steam generating units can cover a w de range
dependi ng on what fraction of the energy delivered to the
process actually is used. Unlike utility applications, many
i ndustrial applications utilize the heat of condensati on.
Thus, industrial units would have a much hi gher net
efficiency than a utility application (e.g., 38 percent).
Therefore, the output-based standard, as proposed for
subpart Da, would be inappropriate for industrial units.

Consequently, the EPA specifically requests comments
and information on: (1) how to encourage energy efficiency
in industrial applications; (2) whether an output-based
format shoul d be applied to industrial steam generating
units; (3) the range of net efficiencies applicable to
various industrial applications; (4) whether a generic or
separ at e out put - based standards shoul d be devel oped for
different industrial applications; (5) the appropriate

baseline efficiency; and (6) how the net efficiency of an
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i ndustrial unit should be determ ned. For exanple, the
comments mght outline the nmechani sns or approaches used by
industrial facilities to determ ne the efficiency of various
process applications or what fraction of the energy
delivered to the process is actually used. Specific
comments are requested fromall interested parties including
State agenci es, Federal agencies, environnmental groups,
i ndustry associations, and individual citizens. Witten
comments nmust be addressed to the Air Docket Section address
given in the ADDRESSES section of this preanble, and nust
refer to Docket No. A-92-71

VIIl. Admnistrative Requirenents

A Publ i ¢ Heari ng

A public hearing will be held, if requested, to discuss
t he proposed revisions in accordance with section 307(d)(5)
of the Clean Air Act. Persons wi shing to nmake oral
presentations on the proposed revisions should contact EPA
at the address given in the ADDRESSES section of this
preanble. Oal presentations will be limted to 15 m nutes
each. Any nenber of the public may file a witten statenent
before, during, or within 30 days after the hearing.
Witten statenments nust be addressed to the Air Docket
Section address given in the ADDRESSES section of this

preanbl e, and nust refer to Docket No. A-92-71
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A verbatimtranscript of the hearing and witten
statenents will be avail able for public inspection and
copyi ng during normal working hours at the EPA's Air Docket
Section in Washington, D.C. (see ADDRESSES section of this
preanbl e) .

B. Docket

The docket is an organized and conplete file of all the
information submtted to, or otherw se considered by, EPA in
t he devel opnent of this proposed rul emaki ng. The princi pal
pur poses of the docket are: (1) to allow interested parties
to readily identify and | ocate docunents so that they can
intelligently and effectively participate in the rul emaking
process, and (2) to serve as the record in case of judicial
review (except for interagency review materials).

C. Clean Air Act Procedural Requirenents

1. Admnistrator's Listing-Section 111. As prescribed

by section 111(b)(1)(A) of the Act, establishnent of
standards of performance for electric utility steam
generating units and industrial-commercial-institutional
steam generating units was preceded by the Adm nistrator’s
determ nation that these sources contribute significantly to
air pollution which may reasonably be anticipated to
endanger public health or welfare.

2. Periodic Review Section 111. This regulation wl|

be reviewed again 8 years fromthe date of promul gation of



61
any revisions to the standard resulting fromthis proposal
as required by the Act. The review w |l include an
assessnent of the need for integration with other prograns,
enforceability, inprovenents in em ssion control technol ogy,
and reporting requirenents.

3. External Participation-Section 117. | n accordance

Wi th section 117 of the Act, publication of this review was
preceded by consultation with i ndependent experts. The

Adm ni strator will welconme comments on all aspects of the
proposed revisions, including econom c and technical issues.

4. Econom ¢ | npact Anal ysis-Section 317. Section 317

of the Act requires the EPA to prepare an econom c i npact
assessnent for any em ssion standards under section 111 of
the Act. An econom c inpact assessnent was prepared for the
proposed revision to the standards. In the manner descri bed
above under the discussions of the inpacts of, and rationale
for, the proposed revision to the standards, the EPA
considered all aspects of the assessnents in proposing the
revision to the standards. The econom c i npact assessnent
Is included in the docket listed at the beginning of today’s
noti ce under SUPPLEMENTARY | NFORVATI ON.

D. Ofice of Managenent and Budget Revi ews

1. Paperwork Reduction Act. The proposed revisions

contain no changes to the information collection

requi rements of the current NSPS. Those requirenents were
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previously submtted for approval by the Ofice of
Managenent and Budget (OVB) during the original devel opnent
of the NSPS.

2. Executive Order 12866. Under Executive Order 12866

(58 FR 51735, Cct. 4, 1994), the Agency nust determ ne
whet her the regulatory action is “significant” and,
therefore, subject to OVMB review and the requirenents of the
Executive Order. The Order defines “significant” regul atory
action as one that is likely to lead to a rule that may:
(1) have an annual effect on the econony of $100 million or
nore, or adversely and materially affecting a sector of the
econony, productivity, conpetition, jobs, the environnent,
public health or safety, or State, local, or tribal
governments or comrunities; (2) create a serious
i nconsi stency or otherwise interfere with an action taken or
pl anned by anot her agency; (3) naterially alter the
budgetary inpact of entitlenents, grants, user fees, or |oan
prograns or the rights and obligation of recipients thereof;
(4) raise novel legal or policy issues arising out of |egal
mandates, the President’s priorities, or the principles set
forth in the Executive Order

Pursuant to the terns of Executive Order 12866, EPA has
determned that this rule is a “significant regulatory
action” because this action may have an annual effect on the

econony of $100 million or nore. As such, this action was
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submtted to OVMB for review. Changes made in response to
OMB suggestions or recomrendations will be docunented in the
public record.

3. Reqgulatory Flexibility Act. The Regul atory

Flexibility Act (RFA) requires EPA to give special
consideration to the inpact of regulation on snal
busi nesses, small organi zations, and small governnent al
units. The major purpose of the RFAis to keep paperwork
and regul atory requirenents fromgetting out of proportion
to the scale of the entities being regul ated, w thout
conprom sing the objectives of, in this case, the Cean Ar
Act. The RFA specifies that EPA nust prepare an initial
regulatory flexibility analysis if a proposed regul ation
wi |l have a significant econom c inpact on a substanti al
nunber of small entities. The Agency certifies that the
rule will not have a significant inpact on a substanti al
nunber of small entities.

Firms in the electric services industry (SIC 4911) are
classified as small by the U S. Small Business
Adm nistration if the firm produces less than four mllion
nmegawatts a year. For the tine period of the analysis (1996
to 2000) one projected new utility boiler may be affected
and small. O the 13 projected new utility boilers, 10 are
known to not be small, and 2 of the remaining 3 are not

expected to incur additional control costs due to the
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regul ation. The size of the owming entity is unknown for
the remaining utility boiler. That boiler also has the
smal l est cost in mlls/kwh (0.07) of the 11 projected units
to have additional control costs. Therefore, no significant
smal | business inpacts are anticipated for the utility
boi l ers.

Regardi ng industrial boilers, EPA expects that sone
smal | busi nesses may face additional pollution control
costs. It is difficult to project the nunber of industrial
steam generating units that will both incur control costs
under the regul ation and be owned by a snmall entity. Since
the rule only affects new sources, and plans for new
i ndustrial boilers are not available (as they are for
electric utilities), linking new projected boilers to size
of owning entity is difficult. The projection of 381 new
boil ers has 293 of the boilers incurring no costs because
they are projected to be either gas-fired or distillate-oil -
fired units that would require no additional control. Sone
of the 88 renmining boilers which are projected to incur
costs in conplying wth the regulation may be owned by
small entities. The size of the owning entity and the size
of the boiler are not related in any sinple way, but snaller
entities may be nore likely to have a smaller boiler. The
proposed applicability size cut off of 100 m|lion Btu/hour

heat input for industrial boilers would be expected to
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result in fewer small entities being affected. Since only
88 industrial boilers are expected to incur any costs and
many of themare likely to be owned by large entities, EPA
projects that fewer than 88 of these boilers will be owned
by small entities.

The information used for econom c inpact analysis for
the proposed rule matches boiler size and fuel type to
various industries. These data overestimate the share of
boilers that are residual-oil-fired and coal -fired, but the
data are nonet hel ess useful for estinmating the potenti al
econonmi c inpact of the rule on snmall entities in terns of
cost-to-sales ratio. This analysis estinates costs as a
percent of value of shipnments (closely related to sales) for
affected facilities. The average control cost as a
per cent age of value of shipnents for all affected facilities
is .07 percent. The range of average control cost across
i ndustries varies froma |low of .004 percent for primary
netals to a high of .8 percent for the paper industry.

Al t hough the cost varies by industry, boiler size, and fuel,
it is unlikely that any affected small entities will have a
control cost to sales ratio of greater than one percent.
Based on these estimates, EPA certifies that the rule wll
not have a significant inpact on a substantial nunber of

small entities.
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4. Unf unded Mandates Act of 1995. Under section 202

of the Unfunded Mandates Reform Act of 1995 (*Unfunded

Mandates Act”), signed into |aw on March 22, 1995, EPA nust

prepare a statenent to acconpany any proposed rul e where the
estimated costs to State, local, or tribal governnents, or
to the private sector, will be $100 mllion or nmore in any
one year. Under section 205, EPA nust select the nbst cost-
effective, |least costly, or |east burdensone alternative
t hat achi eves the objective of the rule and is consistent
with statutory requirenents. Section 203 requires EPA to
establish a plan for inform ng and advi si ng any snal
governnments that may be significantly inpacted by the rule.
The unfunded nmandat es statenment under section 202 nust
include: (1) a citation of the statutory authority under
which the rule is proposed; (2) an assessnment of the costs
and benefits of the rule, including the effect of the
mandate on health, safety and the environnment, and the
federal resources available to defray the costs; (3) where
feasible, estimates of future conpliance costs and
di sproportionate inpacts upon particul ar geographic or
soci al segnents of the nation or industry; (4) where

rel evant, an estimate of the effect on the national econony;
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and, (5) a description of EPA's prior consultation with
State, local, and tribal officials.

Since this proposed rule is estimted to i npose costs
to the private sector in excess of $100 mllion, EPA has
prepared the follow ng statenent with respect to these
i npacts.

a. Statutory authority.

The statutory authority for this rulemaking is
identified and described in Sections | and VIl of the
preanmble. As required by section 205 of the Unfunded
Mandat es Act, and as described nore fully in Section Il of
this preanble, EPA has chosen to propose a rule that is the
| east burdensone alternative for regulation of these sources
that nmeets the statutory requirenents under the Act.

b. Costs and benefits.

As described in section VI of the preanble, the
estimate of annual social cost for the regulation is $40
mllion for utility boilers and $41 mllion for industrial
boilers in the year 2000. Certain sinplifying assunptions,
such as no fuel switching in response to the proposed rule,
may have resulted in a significant overestimation of these
costs.

The pollution control costs will not inpose direct
costs for State, local, and tribal governnents. Indirectly,

these entities face increased costs in the form of higher
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prices for electricity and the goods produced in the
facilities requiring new industrial boilers that would be
subject to this proposed rule. There are no federal funds
available to assist State, local, or tribal governnents with
t hese indirect costs.

Because this regulation affects boilers as they are
constructed (or nodified), the em ssion reductions
attributable to the regulation increase year by year until
all existing boilers have been replaced. |In the year 2000,
the NQ em ssion reduction relative to the baseline for
utility boilers is estimated to be 26,000 tons per year. In
t he year 2000, the NQ, em ssion reduction relative to the
baseline for industrial boilers that represent net additions
to existing capacity is estimated to be 20,000 tons per
year. Em ssions reductions fromreplacenent boilers are not
quantified because of difficulties in characteri zing
em ssion rates for the boilers being replaced and the
inability of the replacenent nodel to predict selection of
different types of boilers in both the baseline case and in
response to the proposed regulation. A qualitative analysis
of industrial boiler replacenent raises the possibility that
repl acenent delay due to the proposed revision my keep sone
boilers continuing to emit at a higher |evel than they would
in the baseline case where they would be replaced by a | ower

emtting boiler.
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Reduci ng em ssions of NO, has the potential to benefit
society in a nunber of ways. Em ssions of NQ result in a
wi de range of damages, ranging from human health effects to
i npacts on ecosystens. They not only contribute to anbient
| evel s of potentially harnful nitrogen conpounds, but they
al so have inportant precursor effects. 1In conbination with
vol atil e organi ¢ conpounds (VOCs), they contribute to the
formati on of ground | evel ozone. Along with em ssions of
sul fur oxides, they are also precursors to particulate
matter and aci di c deposition.

See Table 5 for a sunmmary of |inkages between NOQ
em ssions and danage categori es.

TABLE 5. LI NKAGES BETVEEN NO, EM SSI ONS AND DAMAGE
CATEGORI ES: STRENGIH OF THE EVI DENCE

Direct Precursor Effects
Effects
Ambient NO, Ambient Ambient Acid
Levels Ozone Levels Particulate Matter Deposition
Human Health
Acute Morbidity VY VY VY v
Chronic Morbidity vV v VY
Mortality v VY
Ecosystems
Terrestrial VYV vV vV
Aquatic vV VY
Commercial Biological
Systems®

4 Evidence indicates that NO, can have both positive and negative effects in this category.

5 Evidence for this category relates specifically to certain commercial crop or tree types rather than to the more
general terrestrial damages that are covered in the separate ecosystems category
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Agriculture v VY

Forestry vV v
Visibility W %

Materials VYV VYV VY

v = weak evidence
vV = limited evidence
VvV = strong evidence

Benefits are only qualitatively addressed in the
regul atory inpacts analysis (RIA) because of difficulties in
physically locating the not yet built boilers and
translating their em ssion reductions into changes in
anbi ent concentrations of nitrogen conpounds, ozone
concentrations, and particulate matter concentrati ons.

c. Future and disproportionate costs.

The rule is not expected to have any di sproportionate
budgetary effects on any particular region of the nation,
any State, local, or tribal governnent, or urban or rural or
ot her type of conmmunity. Only very small increases in
el ectricity prices are estinated. See section VII C. 4 of
the preanble for nore detail.

d. Effects on national economny.

Significant effects on the national econony fromthis
proposed rule are not anticipated. See section VIII C 4 of
the preanble for nore detail.

e. Consultation with governnent officials.
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The Unfunded Mandates Act requires that EPA describe
the extent of the Agency’s prior consultation with affected
State, local, and tribal officials, sunmarize the officials’
comments or concerns, and sunmarize EPA's response to those
comments or concerns. In addition, section 203 of the Act
requi res that EPA develop a plan for inform ng and advi si ng
smal | governnents that may be significantly or uniquely
| npacted by a proposal.

In the devel opnent of this rule, the EPA has provided
smal | governnents (State, local, and tribal) the opportunity
to cooment on this regulatory program A fact sheet which
sumari zed the regul atory program the control options being
considered, prelimnary revisions, and the projected inpacts
was forwarded to seven trade associ ations representing
State, local, and tribal governnents. A neeting was held
for interested parties to discuss and provide conments on
the program Witten coments al so were requested. The
mai n conments received dealt with the need to consider the
i npacts of the revisions on snmall units and facilities.
Commenters al so stated that the requirenent for an
i ntegrated resource plan is unnecessary and burdensone for
smal | operators and may constitute an unfunded nandate. In
response to this concern, EPA renoved the requirenent for an
i ntegrated resource plan fromthis rul emaking. |In response

to the concern regarding the cost inpacts on smal
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i ndustrial steam generating units, EPA is proposing a higher
NO, emssion |imt for industrial units than it is proposing
today for utility units. The revised |imt for industrial
units effectively results in no additional controls for gas
and distillate oil-fired industrial units over that required
to conply with the current emssion limts. As described in
sections VIII D.3 and D.4.c of the preanble, the inpacts on
smal | busi nesses and governnents have been anal yzed and
indicate that small governnents are not significantly
i npacted by this rule and thus no plan is required.

F. M scel | aneous

LI ST OF SUBJECTS IN 40 CFR PART 60

Environnental protection, Air pollution control,
I nt ergovernnental relations, Incorporation by reference,
Reporting and recordkeepi ng requirenents, Electric utility
steam generating units, Industrial-comercial-institutional

st eam generating units.

V. Statutory Authority

The statutory authority for this proposal is provided
by sections 101, 111, 114, 301, and 407 of the Cean Ar
Act, as Anmended; 42 U. S.C. 7401, 7411, 7414, 7601, and

7651f .

_7/1/97




73

Dat ed Adm ni strat or
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PART 60 - [ AVENDED]
It is proposed to anend 40 CFR Subpart Da as foll ows:
* * * * *
1. In 860.41a, the list of definitions is revised to

add the follow ng definitions:

Net out put neans the net useful work perfornmed by the
steam generated taking into account the energy

requi renents for auxiliaries and em ssion controls.

For units generating only electricity, the net useful
work perforned is the net electrical output (i.e., net
busbar power |eaving the plant) fromthe
turbi ne/ generator set. For cogeneration units, the net
useful work perforned is the net electrical output plus
one half the useful thermal output (i.e., steam

delivered to an industrial process).

2. In 860.44a, paragraphs (a) and (c) are revised to
read as indicated below. Paragraph (d) is added that reads

as foll ows:

60. 44a Standard for nitrogen oxides.
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(a) On and after the date on which the initial
performance test required to be conducted under 860.8 is
conpl eted, no owner or operator subject to the provisions of
this subpart shall cause to be discharged into the
at nosphere fromany affected facility, except as provided

under paragraphs (b) and (d) of this section, * * *

(c) Except as provided under paragraph (d) of this

section, * * *

(d) On and after the date on which the initial
performance test required to be conducted under 860.8 is
conpl eted, no owner or operator subject to the provisions of
this subpart shall cause to be discharged into the
at nrosphere fromany affected facility for which
construction, nodification, or reconstruction comenced

after (date of publication in the Federal Reqgister) any

gases which contain nitrogen oxides in excess of 170
nanograns per joule (1.35 pounds per negawatt-hour) net

ener gy out put.
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3. In 60.47a, paragraph(k) is added that reads as

foll ows:

(k) The procedures specified in paragraphs (k)(1)
through (k)(3) of this section shall be used to determ ne
conpliance with the output-based standard under 60. 44a(d).

(1) The owner or operator of an affected facility with
electricity generation shall install, calibrate, maintain,
and operate a wattneter; neasure net electrical output in
megawat t - hour on a continuous basis; and record the output
of the nmonitor.

(2) The owner or operator of an affected facility with
process steam generation shall install, calibrate, naintain,
and operate neters for steamflow, tenperature, and
pressure; neasure net process steamoutput in joules per
hour (or Btu per hour) on a continuous basis; and record the
out put of the nonitor.

(3) For affected facilities generating process steamin
conbination with electrical generation, the net energy
output is determned fromthe net electrical output neasured
in (k)(1) plus 50 percent of the net thermal output of the

process steam neasured in paragraph (k) (2).
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4. Section 60.49a (i) is revised and a new paragraph

(j) is added, to read as foll ows:

(i) Except as provided in paragraph (j) of this
section, the owner or operator of an affected facility shal

submt the witten reports required under this section * * *

(j) The owner or operator of an affected facility may
submt electronic quarterly reports for SO, and/ or NQ,
and/or opacity in lieu of submtting the witten reports
requi red under paragraphs (b) and (h) of this section. The
format of each quarterly electronic report shall be
consistent with the electronic data reporting fornat
specified by the Adm nistrator under 8 75.64 (d) of this
chapter. The electronic report(s) shall be submtted no
|ater than 30 days after the end of the cal endar quarter and
shal | be acconpanied by a certification statenent fromthe
owner or operator, indicating whether conpliance with the
appl i cabl e em ssion standards and m ni num data requirenents

of this subpart was achi eved during the reporting period.
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PART 60 - [ AVENDED]

It is proposed to anend 40 CFR Subpart Db as foll ows:

1. In 860.44b, paragraphs (a), (b), (c), and (e) are
revised to read as indicated below. Paragraph (l) is added

that reads as foll ows:

60. 44b Standard for nitrogen oxides.

(a) Except as provided under paragraphs (k) and (l) of
this section, * * *

(b) Except as provided under paragraphs (k) and (l) of
this section, * * *

(c) Except as provided under paragraph (I) of this

section, * * *

(e) Except as provided under paragraph (I) of this

section, * * *
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(I') On and after the date on which the initial
performance test is conpleted or is required to be conpl eted
under 860.8 of this part, whichever date cones first, no
owner or operator of an affected facility which commenced
construction, nodification, or reconstruction after (date of

publication in the Federal Reqgister) shall cause to be

di scharged into the atnosphere fromthat affected facility
any gases that contain nitrogen oxides (expressed as NO) in
excess of the following limts:

(1) If the affected facility conmbusts coal, oil, or
natural gas, or a mxture of these fuels, or with any ot her
fuels: alimt of 86 ng/J (0.20 Ib/mIllion Btu) heat input;
or

(2) If the affected facility has a | ow heat rel ease
rate and conbusts natural gas or distillate oil in excess of
30 percent of the heat input fromthe conbustion of al

fuels, alimt determ ned by use of the follow ng fornul a:

E, = [(0.10 * Hy)+(0.20 * H)]/(HetH)

wher e:

E, is the NO  emssion limt, (Ib/mllion Btu),

H, 1is the heat input from conbustion of natural gas or
distillate oil, and

H is the heat input fromconbustion of any other fuel.
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2. A new paragraph (u) is added to Section 60.49b, to

read as foll ows:

(u) The owner or operator of an affected facility may
submt electronic quarterly reports for SO, and/ or NQ,
and/or opacity in lieu of submtting the witten reports
requi red under paragraphs (h),(i),(j),(k) or (I) of this
section. The format of each quarterly electronic report
shal |l be consistent with the electronic data reporting
format specified by the Adm nistrator under 8 75.64 (d) of
this chapter. The electronic report(s) shall be submtted
no later than 30 days after the end of the cal endar quarter
and shall be acconpanied by a certification statenent from
t he owner or operator, indicating whether conpliance with
the applicable em ssion standards and m ni nrum dat a
requi renents of this subpart was achi eved during the

reporting period.

Bl LLI NG CODE: 6560-50-P



